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(57) Abstract: 

PURPOSE: A matrix formulation for transdermal^ 
administering fentanyl that consists basically of an 
impermeable protecting layer, polymeric adhesive 
layer and release paper is provided which prolongs 
the duration while at the same time drastically 1 
accelerating the achievement of drug action by ""^ 
controlling permeation kinetics and thus exerts 
quick and excellent effects on controlling pain. 
CONSTITUTION: The matrix formulation for 
transdermal administration of fentanyl contains an 
impermeable protecting layer(a), a polymeric 

adhesive layer(b) having a thickness of 10 to 500μm and a release layer(c), wherein the 
polymeric adhesive layer is (i) a polymeric adhesive, (ii) a base or salt of fentanyl or fentanyl 
derivatives as a drug and (iii) a permeation controller and contains one or two or more mixed solvents 
selected from the group consisting of solvents having a melting point of 120deg.C or less. 
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1 

(a) -ir^MH! US*, (b) JL#*> £ (c) <a]-B|*lf- 7}£ ^ #713 ^4 

( i ) H-g-T} (ii) °-t#5l^ ^E).<=) JEfe $7] Ett «9 £ (iii) ¥4 S^^lSAi 

b]^SM i20t:«>l*Kl Ajajsi i^o, 4nJ £fe 2# 0 |#<s] ^ a^l-s], B]Jf^4 2: 

m(m)7\ #?1 J1^7} 3*M|( ; ) 5J ^(ii) S ^s) D fl S SJi o_ H) ^ ^ 

2 

7ll l*oHl Si^l^i , #71 Jf-2)- 2:^7fl7> l-ifU-^, 1-^^ ^ °11 

^oheiioih^ oi^^i s Ajgj^ i^si ^. Bfl 2fe 2 ^ °i#si ^ ^ Dfl o] ^ss^ 

*)44. 

3 

7fl 2fe 7fl 2*8-41 sa°H, #71 a^^7l- JL-g-7} #f^°fl tflsH i tfl^j 50^^%sl fl-^s. 

4 

711 3%H1 5a«H<M, #71 ^4 2<S*N ^ol ji^-t,} *f"!H tfl«H 5 vfl*l 30f-^%°J ^ ^H^i 

3?* 5 

711 1#<H1 $a°H. #71 :el£4 ^^7V ^ejofalellolSTil, ^51^711, ^bH^'&'M 3*M| 5 f>4M 
6 

711 1%H1 sa°1-H, ^# 0 1 Wm ifl*l 500/ffl,fil ?f-m "HS^I %s\^44. 

^# 7 

711 61H1 SH^I, Q^o] 30^141^1 150jmi3 ^1- ?Hr cj* DflEeJ^^ Tjul^^^l. 
W*J" 8 

(1) JL^\ -g-»J]-g- ^B}*W =,^*V -f -g-^11- ^ 32^13 J7^1- ^#Al ? lfe 

(2) 7fl2:^ JH-g.*} ^f^) BlJf- ^4 ^^7111- ^ &r, ^ $.2.3.*i| ^-°RV * iLS^ 3 

#71 aL£*> ^Ml -g-Sjoj ( j ) Jl^-xl- 5^1 ^ (ii) £fe ^Ef^ ^4^1^ <§7l £fe <g 

# #71 Jfs)- 2:^^71- 120"C °l*l-ol -g-nfl^ ^oflA^ Ajsn^l ^ ^- n) ) £ ^ 2 ^ ol#S) 

■S-'lli- ^^r 4^8 ^LS §Hr, 711 i#sl ^ iSSji^ ^¥^7 W oi 

^ ^ ^ • 

^ 7fl 71H ®V ^014. 

- 3 - 



10-0844312 



<3> ^44£ (Fentanyl; N-phenyl-N[l-(2-phenylethyl)-4-piperidinyl] propanamide) 444 4?-Xl3.Al 

5-= ^4 50^^1 10044 Jl^-g: 4^4 4°fl 44 f^, ^ 2fe 44 f-#4 44 44 °1 

4 44 4^44^3. A}-g-44 #4. 4f-£4t- 44 44 43l 7fl4]44 4°-4 444^3. 4 1 

44 3ng/m£ ^SS 4£-4 i r(Therapeutic index)7l- 4i 4447 r #<l4 4f- 444 ^4t4 

4 s^44 f- 444 ^4 ¥-444 Wes a 7 0 v^ t v 4f-a4°i]5i e*. 44, 34^44 

4£ 4f^ 44 ^4 44^3 ^44 ^ £4 a 4-g-o) X1444 #4. 
<4> 4?°1) 434 X|4144 of afl^oi 7 fl444 4-§-4^ 4fe4 °m 444-& 3)^3. f-sfl 

4*4 44 ^ xi4°i4. 44 ^4 m& 444 ^44 444 4^h» 444 

e.^m] mm?- ^4-^ m±#*t ^ 4^4, 4444 f-4 £4* ^ su 4^3 ^ 

4#4 ^44-§: 44t =T 514. S4 ^4 44°) 444^ 444 * 444 X144 ^47 r -§-°14H 

s. 4# ^4 #44 4-f #«*i xi4t ^ 44^ 44°i m. 

<5> $444 44 f-4 X14-& 44 3-*) XI 4,588,580 Jl°11 ^44 44 £0] 4444 (reservoir 

type)^ xi4^4 #^ 444 4# 44*°i) $44 £4 -s-*a^<H safe 4^4°i4. °i 4 

#1 X]44 44£ xfla ^44 444:a 4¥- ¥-444 ^1 #0.^, ^tgoi 124^ o]^ q.^ 

4^ ^4 ^-i- 44^ 44. 

<6> 4^ ^ 4,822,802 s44fe 4"?1 ^4 f-4 *n^<q iL444 4*1)4 ^ 5xj XI^-^4 f- 

*W 4^44 $44^1: 44 ^r44-°3.4 44 Aj-Efl( steady stateW £ts r fe a]^ ^a] ? 1ji^ ^^cf. 
<7> ^l^Al^dag time)-!: ^^I?l7l fltr it cf€ ^lES 4^ ^ 4 5, 186,939S°11a^ ^m^^f sfl 

A XN -i^Hl sa«H-H ^#^1 «»m ^-i- ^S.«r7l ^sn ^a^oLSA] ^!4^^ ^a].^ £7 |. ,^2 -g- 

^ ^fl 4 D J^ #£14^1^^ (amine-resistant polydimethylsi loxane)!: A^fe 7^0,1 tflsfl 7 ] 
sl4. ^14 °1 7^ fe 2,71 « Q v^ ^oi^ o| fe o\± TgsL s_^7} si^.4 4-8-* ^4 ^ 

« 0 v#44 4f-a4» 4 #4^-3 444 4 4^4. 

<8> 44 ^14^4 ^4 ^4 m 5U44fe 4#4 2:4444 4-¥- ^4£» #4444 4 

*v iqjjL ^4 £^^1 2^#<fl 4r?t 4^ ^41-4 il^-4 2:4 4£ 44^- a44^ #444 3«J °1 
Aj- 4^^711^ 70^ o1 aj. ^i^as 41--I- 4#4fe 4^^°fl 44 4*S 4#-& 44°14. 



<9> a- 4-^4 ^-4^ 271 4a 44°1 4^4 41-4 4^4^ 444 444 44^4 Xl^4fe4 a 

4. £ t44 2 4€- 44-fr g)=Ji 444 4ss?^^^s. 4^7)142-3-4 -¥-44 4-§-4°l 7fl44 aDs.^- ^ 
44 44^4 XI XII- XR4fe4 44. 



<io> £ 44£ ^44 £fe ^44 44X14 44 afe -9 (44 3144°14 ^ «■)•§■ 444fe "m^^ 44f- tt l 
X1XH) 44 4°14. 4^- 444^-S.Tr, 4- 44£ (a) 1^44 a.^*, (b) jl£4 44# « (c) 4341- 
44- af-44, 444 3.^-4 44*-£- ( i ) s-S-4 44X], (ii) 41-S.4 ^44 £fe ^144 44 

44 44 Efe^J (iii) ^4 S4X1S.4 4^44 i2or°144 -§-^5- #°l)4 4«]4 l#4 -§- D B afe 2# 
444 -S-^fl* £44fe 4# 44Jf4a)i^Hi ^-*v ^o|r4. 

<n> ^. >t44 4* °1|H4^ 44f-4xlXlfe, ji^-4 44* ^ 4444 ^4 "!S?ji1 41-4 4^ f-4 
s4xl7 r €°J44 444 4^f ¥-4 ^- 44^ 1244 °H4 s7Hi^ 4^- ^-4 ^4Xl7 r 4#a.4 44 4 
«-o|i ^444 4Jf» 7f^4^s. 4f 4 ? JiS-4 4#4 4^f44 f-44^r 4^44 f-4^1 ^^-4 44 
4 Xlvfl^l4 ^444 §144Ji 4444°1 444 ^lfe 4#44 444 ^ts 4^4^-3 4#44 4 
Jl If-^H* 44^ 4= 4fe 4^4 4# c >) ^f-444. 



<12> 



a a>^4^ 4^ ^4 s4Xlfe 27H4 4-^4^^- 4444 4^-4 a 44 #4 4^°flfe 
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4^44 4^^ *nm 444^1 , ^4 °w ^ ^4 4 

-8-*Hr 4#4 3-f -g-lM 42 =|-¥-l- ^44^ 9*1-41 -fMH f^*l £4 ^§3) 4^)-§r 4 

^-f 1^ 3f4 e]=e|tq-^ o. o-^v ^ ^ Eo11 £W ^ o^j nfljg.014. 

^ ^4 r}4 %4#4^1 O.3. ^514, £7l 0^ 

^44^1 (steady-stateHl ^444. $44^ ^-f 4-SjL Jf4 -fj-^ f-44-^3- 0.5 44 5.0 n&lcdl*\# 

<13> 4-g- 7 ^*v 4-¥- ^4 a^afl^fr ^4*fl4 4-§-4(miscibilityH 41-sj 44*1 

%jl 4#4 4Jl4-§-^ 4°-44 -§-4fh 444, 444 444 ^l^Efle, ol^/Hlol^Tj] t]] 

4«-4*H« uj e_ i]]0} -o,)^ 7^5) ^ j^tf. £4 Aj@jajo.S-fe i7H a.4 4-^4 4# -fj- 

H§l-7l flS(H ^gj-f. 5| 3)^4 Zj-^f.oj xj^^Sl- 7H3jO. S «fi«:4?l tfl$ SjJf 2: 

* 3L47f 41^ -§- B fl^ ^<H]4 AjBfl^oj 4^444. OH- ^o)]fe 7,] 7 } g^., A y } £ # s _ 
oll^oHlEfl 0 ]^, 4»4£, N-nll^l-el^, CjDlj^S.AjH., cHlia#44 0 l^, B^}^, S^^-f- 

°1 $14. 44 4#^fe 44^, 2^4#, °i-£=s.*§-, ^41-, ^ C3~C10fi] 44 

^ $>-a£ g <S44# ^ 4*^ £^4-4. 471-4-^3.4^ =£S.^iS^#, gsjA^, 

4^-4^ W^M^^ f-i" £4^4. 7H- £47> 4^ ¥4 S^lfe 0)1 ^(b. p. 78° C), 2- 

5M*(b.p. 82° C), l-l£M(b.p. 97° C), l--¥-^(b.p. 118° C), 2-f 4-§-( b. p. 98° C), 1-^4-1: 
(b.p. 118° C) °H^M]4°lB(b.p. 76° C)4 4^ 120° C 444 -§-43-4 44*4 ^4441: 

J134 ^1" 7><*3°-3- 4443-°3-4 4#4 4^f Mf 2:444^ 2]-^ 71-^14. £*V »lfA ^-7.}^ 
ol « ^l^f-Hl^Sl "11^- ¥4 * S7H1 i^SlHS. ^ « a ^°114 -WRr 

aH ^f-^1-4. 2-2ll-sl^(b.p. 245° C), t-e}=-(b.p. 202° C) , cl^l^^lHCb.p. 189° C), N-*fl 

(b.p. 198° 0, N-EHlIf^M^lHtb.p. 153° C), S^HlfKb.p. 258° C), 
(b.p. 199° C)^ alf-^°l ^ -g-^fi-Tr SL^z} S sl-f 0 !!^^ ^ 4-S.7} ^tfl^o.S ^5lJ7 al-sf-o)] 

tfl«- 4-g-<=l ^l^olHS ^ t^^l4 7ltfl§l-fe «H ^1^1-4. ^1^, 4^ ^ 
°l^/a^l^7ll Tll^^^^l^ #«!3*r =1^ ¥4 3:^^11-^ -g-Tfl^ofl ulsfl i|-¥- ^*J=°1 e) H 

e)ji ^^^o)^a^ et#fii ±71 4%= -fr£«l-^ -frS: s.^zA 

°il 2j^§W ^4. 

<14> ^^^14 4^ ^4 2i*£4& #^^=°11 ifl^ 1 vfl^l 50^=^%, 4t^^7)lfe 5^^1 

30f"$%3 4-§-l- ^ Hl-irfil ^f- -8-i-m 4-§-§>fe 3£ «l-§-^4. t^°l 4^ 

ajojg 4-g-Sj 01 s|) rfflEf^o) ±71 Jf4» 7)tflSl-7l ^*J1, 4^ ^0.0) ^E)-^ 

^4^7)1 ^7>sii ±b))4 °i sa^ #4 mn mm. °i* ^ii* 4^ ^ 

4 s^^lxr ^ ^ 3jt)l 24^1 ^ °1MH cfl^ 2^-4 3^°.3.JfB| i^4°1 ifl4 41-4 -§-*)) £71- 

7d-i4^ H^tt- 1?14^ ^£7} ^4^14 44^4. 

<15> ^^^-5. Tjsl ^^o,) ^e). e)i7^H)^4 nflE 3^0.5. ^44. eflx^^^ n] 

^ m 4,588 ; 580s°ll 4#4 44 £°1 ^4* Wfl 41-, 4^ ^4 ^A, 14^1 ^-t a A^$\ 
A^y^s ^ * 7i-^4sl-» 1 -8-*Nb ^«|| ^-°g*v ^ls^joi 4^ ^°1 Sl^4 ul^^l 4£ 

■8-»1l^ ^4 ^4 ^^^1^1 #3°1 -^°144. «H t>4^ ^flH^i^ Tgsi ^ ^4^°H 4#-l- t 

^-45 ^ 44°l ji^-4 sg-s-jis. Mft ^^4?I 4^ 4^°1 4^43. 4^ -f4 A l 4^-4°l #4 

fe- ^• ; S <:> 1 SIA4 4^ f-4 2:^^11 ^^4 2^-4 ^444^1 S 4^-^ ^4 7fl*i^ 420] ^ 

44 -§-^l» f 1 ^ 444fe 4^-^14 100° c 7}«fES «1^^^1 120° c °14°J -g-^fl^ ^-f- ^ 

4 s^^ls.44 4-§-°l 4t!-44. 

<16> ^fil T^si^^^^lfe 4#5) ^4t)1s nflss^* 444°i ^44 

444^4 ^44, 71 ^si DflEBj^^ 7j3|^cr|7ii44 ^e] aj^oi 120° c °144 -§-^^-1- 4-*?- ^4 ^ 
4^4 at4^ SJ4. ^, ^ t^°fl4fe 4#4 ^4^ls ^44 ii^if 4^ 4-^ f-4 ^ 

41- DflS^^ofl S-Jf £fe £#4^r 4^°-S. 11: 7f44 S^jt ^4Aj a.jL#4 ^f-4^5-3. 

4, al*3W 120° C °14°J -g-^-^-4 4-§-°l 7)-W 4°14. 
<17> £ ^o)) K).a Dfls.^^ 4^4 & ^s-fe, ^ 14 -M-f-44 a.2.*(a), i^-4 ^4*(b), 4e|4 

(c)S ^45)4 xlfe 1- S14. 

<18> 47l 1-^44 iLsf-^ a4 £fe 4-¥-i ^44^ f-4 4^ °-^ J f4 ^4^, 4^ -f-4 ^^^1 ^ 44 
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m°) &£3\S= 44 ^sH? 3:4* 444, ^eHlUC t^sl?!, 13-1:314, tel^efl^, 
HsL4°1h, °flli^ Hl^oM|6WH ^f-^l ^f. ^ 44. ^-71 iL3:#£ 41H1 ^1- ^ 

44 3*fl 334 4fe 4°1 4t444 io44 300^ 7V^ ^ 4-°4 S-4 4t444fe- 

4*14 4444 t4 4*11 25vfl^] 100^°1 3444. 
<19> -$7] Jl£4 34*4 10/fln ifl*l 500/<m4 ^4-3- ^l^Slxr Tjjo] 4^444, 43" 4 i £444fe 30/an 44 150 

^ 4 ^444. 

<20> 44 34*4 4#4 ^4514 4*g^ jz^ofl ^4^1 4 ^4 4fe *°I4. o^tV Jl£4 

34*4 ^44 1H44 3fe i£4 3 44 3.4 fe, ^43°-^ 444^ 3444 s^o^^e^ 

m, wm°]±^m *<hh 4^4 1* 444 ^4 444 # su4. £ 4^44 444^ ji£4 34 

4fe 4°fl# 4^ ¥4 ^344 44^1 ^o.^, sl« ^4 2:344 44f^JL^4 ^ € o] 

314^4 m &n^7\ 4#4 m 4#°i 4^44 4# 7-14*^4 <&w§ 

4 444^ #44aiNHH 31 344 *44 4®14fe 44 4^444. 44 4^344^ 344°ll 4 

4 4444 4*1)H4 10 44 30Wmetl #44HHe114H 344 f*IM Aji!]i§- ^ oj^. 4*ilH4 44 4" 

<l4 4s44 4^ ^4 2:344 is^it 44 47_wp 4444 4344 4^-4 4 ^ ^ ^5.4 
4443 ^4^4 4.44 4^f ^4 #£7l- ^^es 44444 &4. 
<2i> 7\^s\ 4Ss^41H4 ^44 34*4 4&*= -MN 4*1144 flfe 344 4°J]4 4444 

# ^ -§-41- ioo° cfl 140° C4 ji444 f^v 424fe 44] 4 44344. ^44 -g. 44°ll4fe 44 

-f-4 2:343- Al-g-sBe °11^(b.p. 78'C), 2-lS^t(b.p. 82T:), l- = 3.##(b.p. 97°C)4 ^ Hl-§-^°l 

i20°c°l^s.Ai 7a^Ai -g-^14 ^^Ti^i # sI^hs. 4^-4 ^°1 ^ <24]5i xna^fe 7401 H }5j- 

^§1-4. Til i^3H14fe >?i4 ^^11 ^5}*W s^*v ^ -S-^l» ^ Td^l^l ^4#-ir 

^•1?14. 4-1- ^1 2^1°))^-]^, icItIHIa^ 7.]}^ s]Jf ^4 ^^11- £fe 

£»4?1 a.3:^-g- ^#Ai7j5.s.4 3^ 91 3# 4^^- 4?14. ^4^, 4i7fl, ^4^1 * 7l 

4 ^7\4^ ^4^1 -g-^4 5t4^ s^§}44, 4*1 34*1: ^^tt ^ ^4 ^^^14 ^1 S# a'fe 
=r Xi^-4 4^447flfe 34^14 W -§- 0 J!^ ^l^H 3^ 7dsf-^s4 ^ %%4$<% ^^^4. 
<22> ^ ^s] nflH^i^i ^sl^-^^^m, i7l 4a 4#^i ^4^1- 3l 

43^-S 7^4^-^ ^ ^ °I4. ^ ^3 ^1^1^ ^31^ ^ f-«J: 41- f-4 #^°im <a*-& 

*144 Qsl i44 =!■¥■ ^4 #£41- f/M^lfe ^4 2:^14 ^ % 4& ^^H °1 

-^444. Sltt ^ ^31 4-* ^4 : ?" 0: l7ll^fe, °j=J7 °-Oi*V TJflESJ^^ aj^si-h^ H.a|-A] 

4-S-4°l 7flAj£ AflS.^- tfOE]-^ 7^Jl|^<i| 7.]]^ ^ °14. 



<23> oi4 £ ig-tgA. -^ahhi o]sh ^4 Aj-^sHi Ai^si-j,^ ^ a. «v^4 ^^14 44 -M^Hl 
s. ^l?!-4fe 444. 



<24> ^ofl i. TflB^i^ 7^4^-^ ^1^)1 ^ ui«:4 34*4 3*2: -teKHIi^MS. 34^ ^4 « 4 
•8- 

<25> 44^-4 ^fS4 87-4098 (National Starch & Chemical Ltd., New Jersey, USA)-§r SL^t,} 34^3.4 

4^4°1, ^ -g- 0 - 5 ! 0 !! 4^ 4#«-^°l 4.0 *^=% *H7V sl£s. ^ 7 RV 4s4S4. 

^4*11 jfrq^r ^eiso] f-eliiEKlOO m ^4) =tf- fl<fl ££4^ 1244 4^R> ^ 4* 

44 4°114 6^171 4^4^ jf.^ 65 ^4 34^ 44 4SJ4. ^4^1 44 A J ^ft^^s. 4^4 

nfls^i:^ ^ss\^ 3-^444 f-^^- £4431-1- 444SJ4. 4s ?14 34 A a 4£ ?4 ^^14^1 

^44°1 ana 4S444H1 ^^(4° C) a.44014. 

<26> ^4s^44 °114^ ^^r, 44 4^43 -g-7H°ll °114#-i: ^-Sr 4-§- ^4 43. ^ofl4 2444 ^. 

4 3*1*H °114-i:lr ^4 -^41 a444 ^ 34^ (2cm x 2cm)^s. 344 4# ^€-4 34#-§r 34 
4°1 42)14 ^451^ 4HB144 ^ tfljf aj-^i ^ 344* °l-g-*M ^-444^ 4^ ^14 ^-4 y ^14 
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<27> ^aH 2-12. iS^^ 44 & 3*^3 4^ 

<28> *}7] g. lfi] 7-]*M ^ 9? ^4 2^*113 fHT, ne|al f-4 2^*H i#A] #n> o. t^^Jl 

-8 ^ on 14 ^«.s. 2-12S] jag*} ^ V tt ^ 4^*\%A. 



£ 1 

<29> DflEsj^^ 7$A*f-°\ 44 ^ ^%$\ 42i ^ 





J7"-4 ^Zj-^] 


^4 3:^^)1 


jf4 s^^Hlsl t 

#AR> (Al) 


•a*H i 


°r-3. a^fl °1 — ■ 87-4098 




0.5 


— STl 

2 


'sS) • Bio-PSA 4302 2) 


ofl-ri 


0.5 


^H 3 


#eH£0-i?3): ^-S.^ 87-6430" 




0.5 




f-e)4a^5ll°lS: ttS.^ 87-4098 




0.5 


-S*H 5 


^B}§: Bio-PSA 4302 




0.5 


-S^H 6 


^sHi-fU^I: ^3.^- 87-6430 




0.5 


€^H1 7 


f-sWal^HH: Tf-S.^- 87-4098 




1 


-a ah 8 


^e^s; Bio-PSA 4302 




1 


<a*H 9 


TfS^" 87-6430 


ollEl-i- 


1 


4JaH 10 


^eMaHelMH: ^3.^ 87-4098 




1 


^H 11 


4Je)3: Bio-PSA 4302 




1 


A] oil 12 


t-5H£ J r'ii i ffl: Tf-^- 6 !" 87-6430 




1 


-M^Hl 13 


f-aMaiiilMH: tt-S^ 87-4098 




1.5 


14 


^ BlS: Bio-PSA 4302 




1.5 


€aH 15 


^eH^H^: ^-S^- 87-6430 




1.5 


^^Hl 16 


f-eKHl^HH: 87-4098 




1.5 


-S^H 17 


^e]s : Bio-PSA 4302 




1.5 


^aH 18 


^el^R-fl^: ^ 87-6430 




1.5 


-a*H 19 


#eWH!efl°lH: ^S^- 87-4098 




2 


20 


€3^: Bio-PSA 4302 




2 


■*)aH 21 


^3.1}- 87-6430 




2 


^H 22 


#eM3.!3HS: ^-S^ 87-4098 




2 


^H 23 


^e)a: Bio-PSA 4302 




2 


-Si AH 24 


^eH^lM: ^-S^- 87-6430 




2 


-a *H 25 


^sHal^HS: 87-4098 




2.5 


•g*H 26 


-a el§-: Bio-PSA 4302 




2.5 


<g*H 27 


f-eHi-JflM: 87-6430 




2.5 


-M^l °41 28 


^eKalelHE; ^fSlj- 87-4098 




2.5 


4i*H 29 


^e]S: Bio-PSA 4302 




2.5 


^H 30 


^eMi^U^: 87-6430 




2.5 


41^H1 31 


#Elo}ale11°lB: t?-3.^ 87-4098 




3 


aJaH 32 


^elS: Bio-PSA 4302 


°im# 


3 


■a*H 33 


#eHi-T-t3I: 87-6430 




3 


<a*H 34 


I-e)°}3.!3HH: tt^ 87-4098 




3 


-a^H 35 


€elS: Bio-PSA 4302 




3 


-a ah 36 


l-eloli^-^?!: TfS.^ 87-6430 




3 



<30> 1) ^o\A <=! 51H2M1- *f|-§- (National Starch & Chemical Ltd., New Jersey, USA) 



sjsssj 10-0844312 



<31> 2) cf-fS^A]- (Dow Corning, Michigan, USA) 



<32> -a*H 13. pflS^^ ^12 

<33> Al^-f-oj 87-4098 (National Starch & Chemical Ltd., New Jersey, USA)-§- $2>4g.*\ 

°] ^ v f-fr ^ iLi#o] ^sHl^l ^f-(Cotran 9720, 3M, USA)4 aL-¥- 

Af-g-^H 3^«HS14. XHfe ^^tr 3715. ^#§H ^5l^l» ^)7i§U sl^l Jf-^ 



<34> Ul32.o4| 1-15. DflS.^^ *M ^ al^V ^f^l ^2 

<35> *m a 2s] *ihh 4^ ^4 2^ 3 f^- « =l ^tm-i- -a^H 14 ^<a$ ^is. «ua 

1 1~154 ^f^g- z]-z]- ^1251-^4. 3*1 ^-§-«>Hl ^A^A- ^4 2^1* £2: * 

°1 AA 4.0f-f=%4 15.0^%=%7> Sl^s. ^o^Ml ^ ^aHI 14 t^o_s. s ^ £2:4^ 

7^ jl£A A^-A^A. 



3. 2 

<36> nflH^i^ A A ^ JL&A AA%-$ A^ *]A 







^4 2^1 


a] Hi 1 


l-eKHlJelMH: ^3.^ 87-4098 




*]m<*\] 2 


Bio-PSA 4302 




alHi 3 


I-eHi^fll^: ^S-A 87-6430 




4 


#s]o fa i5ll°lS 


TtS.^ 87-4098 




ul Hi 5 


^^ofHls^lS 


5f£-A 87-4098 


stains 


«1 21 6 




^St 87-4098 




Hi Hi 7 




^£-A 87-4098 






#Hi°i-fiiEii°m 


^3.^ 87-4098 


iHlU: HisHMMS 


Hi Hi 9 




Tf-S.^- 87-4098 




Hlial 10 




^■S-A 87-4098 




ul 2«| 11 




^S^J- 87-4098 




Hi J21 12 


S2l«V=HN°lH 


TtS^A 87-4098 




Hi Hi 13 




-rfS.^ 87-4098 


i^ aJ-felMS 


Hi Hi 14 




^3.^ 87-4098 


-S:Ell 0 jAi 


HlJEl 15 


#5i4al5il°ls 


yfg-A 87-4098 





<37> 1. ^-4 2:33*113 -gfl 

<38> 1~36°1H *ll2:$- Jl-g-T,]- ^3j-#1 tfl*H 6\}^ Jl^-T.}^ Jf4 tt^l^l 

^ &7}%<LS.q-q H^}ftA. 
<39> n 3fl s^ligAi a 3°H ^Ef^^^-^ 3AR>7l-^ fe u±A ^4 2:^^13 «- 0 d^°l 

^7}%^ ^ 3XSIA. 



M 3 



- 8 - 



s^=eH 10-0844312 



<40> ^4 2,^42} 4<y%= 





* 0 d%= %) 


<s*h 1 


16 


•a*H 2 




3 


6 


^ AlaH 4 


14 


4J*H 5 


9 


-S*H 6 


7 


A^H] 7 


28 


-S*H 8 


13 


■s*h 9 


8 


-a^H 10 


22 


^H] 11 


11 


<g*H 12 


9 


<S*H 13 


40 


14 


19 


-g*H 15 


12 


-a*H 16 


26 


•ti^H 17 


18 


<S*H 18 


14 


19 


42 


-t^H 20 


25 


21 


14 


-M^-i^i 22 


32 


4H<4| 23 


24 


-M^Hl 24 


17 


-s^h 25 


45 


-a*H 26 


29 


-S*H 27 


15 


-a*H 28 


36 


-M^Hl 29 


28 


^Hl 30 


22 


-S*H 31 


49 


•«*h 32 


31 


-a*H 33 


18 


-a^Hi 34 


42 


<4J*H 35 


30 


-*J*H 36 


24 



<41> ^«(| 2. sl^-f-^ ^ I 

<42> alJEi 1-3 ^ -M^l^l i~i2iAi ji^} ^^HMI tfl*H s)^ ^]t}^t[. ^2 

^ Jl^f ^^H^i: (Franz diffusion cell, Crown Glass, Model FDC-400, USAH1 -^tr ^ 

32" C4H « o v^oj|o. sfe 50mM oiA]-fij.^^o!j( pH=6 .o)^ A^o^ ^5L^J?1S] Jg- ^-flS.^ ^ 

fltr s)^! 3 2)^^-1- -^^r^ #*1 f-^ 0 !) -Sl^Al^l ^ 600rpm^S aMgnf. "S^ 

#3°.3. ^# 0 J! o.4mi^s] Aiai- ^sVi ^<y# a]aj*v ^ojj^- ififg^, ^fl*|*v Aia ^°i ^ 

Er^-& ^135L°K§U1HM» Af-g-sM o>afl^r 2*1.2.3. ^^2. 3^Aj.o == Jfel ^SUl. 



<43> <^^3.s.^}s.=nm S?l> 

<44> Capcell Pak C8 UG120, 4 . 6mmx250ram (Shiseido CO., LTD., Japan) 

<45> ^71) 0.23v/v%5l 3}-<§i^/6MlS^Sl(65:35 vM) 

<46> UV: 206nra 

<47> ^fl-M -?}-#: 0.5 ml/-& 

<48> Ala (sample loop): 100 ml 



7>S. i7l ^^£71- ^1*1 12Al^> o^H ja.g6.Bj, ^-4#J£ ^7}fe fl^l 

al^l^S^. 24Al^> ol^^lfe °imirSl rfc^S <?]*1) ofl^fl fl-rr£l*l ^2)^4 ^4^* 4 



.ff 4 







( 


aRHI ^ f-^H (rag/cm 2 /^l^) 


0~6Al^V 


6-12 a^ 


12~24Al# 


24-48*1 # 


48-72*1 # 


HlH^l 1 




0 


9.8 


27.8 


30.1 


17.2 


7.1 


4JAH1 1 


16 


32.1 


43.6 


31.1 




9.2 


7 


28 


64.1 


54.6 


32.8 


18.6 


6.9 


als ^ 2 




0 


9.5 


22.5 


26.8 


11.7 


9.2 


<a*H 2 


8 


25.6 


52.3 


30.6 


12.7 


8.1 


-a ah 8 


13 


37.5 


53.3 


39.1 


9.3 


9.3 


«1 Soil 3 




0 


2.7 


9.3 


12.4 


6.8 


3.8 


^AH) 3 


6 


9.0 


18.5 


16.1 


9.3 


3.6 


^AHl 9 




16.3 


25.8 


22.8 


11.7 


4.3 



- 9 - 



g^sgj 10-0844312 



S. 5 







( 

^%) 


^ (mg/cm 2 /Al^) 






0-6*1 # 


6-12^1^1- 


12-24*1 # 


24~48A]# 


48-72*1 # 


Hi Hi 1 




0 


9.8 


27.8 


30.1 


17.2 


7.1 


-S*H 4 




14 


28.3 


36.5 


31.4 


13.2 


8.3 


-^^Hl io- 




22 


43.6 


48.5 


29.2 


15.3 


5.6 


Hi Hi 2 




0 


9.5 


22.5 


26.8 


11.7 


9.2 


•a *H 5 




9 


23.5 


46.3 


28.2 


11.9 


7.3 


11 




11 


30.2 


50.3 


31.1 


13.2 


10.1 


3 




0 


2.7 


9.3 


12.4 


6.8 


3.8 


AjAl^l 6 




7 


8.3 


19.2 


15.8 


8.1 


4.2 


-ti*H 12 




9 


12.1 


26.3 


18.2 


7.4 


3.7 



<52> Hi 3. sl^HM- H n 

<53> £ ^ -g"ifH ££7HH D J:3 2|JjL 1=4 ^ 7 |- o. « tg^] ^-0]§} 7 ] fl*H ^ 

e}°1 iqjf Jf4 a^ii- Af-g-sH «l^i 4-15^1 jtl^t^ s}-#i rfl*M ^#3 ^ ¥4 

H Hi 2^1 H4 ^-<y f-4 3^11- 4-8-s}*l a] 

Hi i* Ai-g-^sm. 

<54> H s 6 dfl ^43^11 ^fri 4€- *Hfe 91^ 3-^ ^i sa«H^ #?1Jl 

471- Si 2:71 f-4 D J:-i: IMM^lfe ^JicHr *R> <^i*i Bl«- Jf4^ol ^Slfe £ 

3}f Ji^cf. ™m 3*11 *1<2 ^RKlag time)^ £.*W±3, Q±*]7]%S= £ t^^l -5H 



£ 6 

<55> Hi Si Si 3 3-^-2.3.^3 3 f-* 





f-4 ^4 


*R>! ^5 


<- (mg/cm 2 /AR>) 


0-6*1 # 


6-12 *R 


12-24*1 # 


24-48*1?!- 


48-72*1 # 


H]Hi 1 




9.8 


27.8 


30.1 


17.2 


7.1 


«l si 4 


N-ilW-f-elS- 


12.2 


33.3 


32.5 


23.2 


11.2 


hi si 5 




11.2 


31.3 


31.4 


23.8 


16.2 


Hi Hi 6 


3-BlAlll- H-i^-feHs 


9.2 


26.8 


32.9 


18.3 


9.1 


Hi Hi 7 


£H]El JH.t-i:EllolH 


13.1 


32.9 


34.3 


22.1 


13.2 


Hi Hi 8 


rfcHlEj- S-teh-f EflolE 


8.3 


29.6 


32.1 


19.3 


11.1 


Hi Hi 9 


SS^SS^ell- 2-i-§-3HH 


9.7 


28.3 


29.4 


18.6 


8.2 


Hi Hi 10 


iU 


9.3 


28.2 


30.4 


17.8 


9.1 


Hi Hi 11 




12.0 


33.1 


32.9 


19.4 


7.4 


Hi Hi 12 




10.6 


30.5 


34.1 


21.3 


11.6 


Hi Hi 13 




8.6 


29.3 


30.6 


16.3 


7.8 


Hi Hi 14 


1-e11 0 J4 


11.5 


28.4 


33.4 


18.2 


8.4 


Hi Hi 15 




12.6 


32.6 


35.1 


18.6 


12.2 



- 10 - 



m 

£ ^^r, 31-t- -r-4 2:^^11- -aaj^l-jl H °cK v (permeation kinetics)-!: 2l^'&o.S-«| °-}S. t 

a^i cfe ^W. 




a 



> b 



